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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on June 2, 2008 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 9,10,1 2-1 5 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

4. The claimed limitations of "the size of said field plate portion doe not exceed 70% 
of an interval between said gate electrode and said drain electrode", as recited in claims 
9 and 10, is unclear because the field plate portion has three dimensions. 

5. The claimed limitations of "the entire size of said field plate portion as recited 
in claims 12-15, is unclear because the field plate portion has three dimensions. 
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Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1 -2, 4, 6-1 0, and 1 2-1 5, as best understood, are rejected under 35 
U.S.C. 1 03(a) as being unpatentable over Toshimoto (JP56088364) in view of Shur et 
al. (2005/0087752). 

As for claims 1 and 4, Toshimoto shows in Fig. 2 and related texts (see, i.e. 
Abstract) a field effect transistor comprising: 
a semiconductor layer structure 8; 

a source electrode 14 and a drain electrode 13 (right portion) that are so formed 
on said semiconductor layer structure 8 as to be separated from each other, 

a gate electrode 12 formed between said source electrode 14 and said drain 
electrode 13 (right portion); and 

an insulating film 1 1 formed on said semiconductor layer structure 10, 

wherein said gate electrode 12 has a field plate portion that projects towards said 
drain electrode 9 in the form of an eave and that is formed on said insulating film 1 1 ; 

wherein a thickness C of a portion of said insulating film 1 1 lying between said 
field plate portion and said semiconductor layer structure 10 gradually increases from 
said gate electrode 12 toward said drain electrode 13 (right portion), and 

wherein said thickness C of said portion of said insulating film 1 1 varies 
continuously. 
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Toshimoto does not state that semiconductor structure is a III group nitride 
semiconductor layer structure including hetero junction. 

Shur et al. teach a III group nitride semiconductor layer structure including hetero 
junction ([0025], lines 6-8 and 15-17; [0033], lines 5-6). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include the hetero junction III group nitride semiconductor layer 
structure, as taught by Shur et al., in Toshimoto's device, in order to reduce the 
resistance, provide a higher output power and a better noise characteristic. 

As for claim 2, the prior art combined device shows structure has an AIGaN/GaN 
hetero structure (Shur: [0025], lines 6-8 and 15-17). 

As for claim 6, the prior art combined device shows said insulating film is a Si0 2 
film or a SiN film (Shur: [0029], lines 8-9). 

As for claim 7, the prior art combined device shows said insulating film is a 
laminated layer of a Si0 2 film and a SiN film (Shur: [0029], lines 8-9). 

As for claim 8, the prior art combined device shows a drain field plate electrode 
13 (left portion) connected to said drain electrode 13 (right portion) is arranged on said 
insulating film 11 between said gate electrode 12 and said drain electrode 13 (right 
portion) (Toshimoto: Fig. 2). 
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As for claims 9 and 10, Toshimoto and Shur et al. disclosed substantially the 
entire claimed invention, as applied to claims 1 and 4 above, except the size of said 
field plate portion does not exceed 70% of an interval between said gate electrode and 
said drain electrode. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to include the size of said field plate portion does not exceed 
70% of an interval between said gate electrode and said drain electrode, in order to 
optimize the performance of the device. Furthermore, it has been held that discovering 
an optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Furthermore, it has been held in that the applicant must show that a particular 
range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). Note that the law is replete with cases in which when the 
mere difference between the claimed invention and the prior art is some dimensional 
limitation or other variable within the claims, patentability cannot be found. The instant 
disclosure does not set forth evidence ascribing unexpected results due to the claimed 
dimensions. See Gardner v. TEC Systems, Inc., 725 F.2d 1338 (Fed. Cir. 1984), which 
held that the dimensional limitations failed to point out a feature which performed and 
operated any differently from the prior art. 
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As for claims 12-15, Toshimoto and Shur et al. disclosed substantially the entire 
claimed invention, as applied to claims 1 and 4 above, except the entire size of said 
field plate portion that extends to said drain electrode is 0.5 urn or more and preferably 
0.7 urn or more. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to include the entire size of said field plate portion that extends 
to said drain electrode is 0.5 urn or more and preferably 0.7 urn or more, in order to 
optimize the performance of the device. Furthermore, it has been held that discovering 
an optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Furthermore, it has been held in that the applicant must show that a particular 
range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). Note that the law is replete with cases in which when the 
mere difference between the claimed invention and the prior art is some dimensional 
limitation or other variable within the claims, patentability cannot be found. The instant 
disclosure does not set forth evidence ascribing unexpected results due to the claimed 
dimensions. See Gardner v. TEC Systems, Inc., 725 F.2d 1338 (Fed. Cir. 1984), which 
held that the dimensional limitations failed to point out a feature which performed and 
operated any differently from the prior art. 
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8. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Toshimoto (JP56088364) and Shur et al. (2005/0087752), as applied to claim 1 above, 
in view of Riccobene (6,229,184). 

Toshimoto and Shur et al. disclosed substantially the entire claimed invention, as 
applied to claim 1 above, except a thickness of said field plate portion gradually 
decreases from said gate electrode toward said drain electrode. 

Riccobene teaches a thickness of said field plate portion gradually decreases 
from said gate electrode toward said drain electrode (Fig. 1). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include a thickness of said field plate portion gradually 
decreases from said gate electrode toward said drain electrode, as taught by Riccoben, 
in Toshimoto and Shur et al.'s device, in order to reduce capacitance and increase 
circuit speed. 

9. Claims 1-3, 6-9, 12, and 14, as best understood, are rejected under 35 
U.S.C. 1 03(a) as being unpatentable over Shirai (5,422,505) in view of Shur et al. 
(2005/0087752). 

As for claim 1 , Shirai shows in Fig. 1 and related text (see, i.e. Cols. 2-3) a field 
effect transistor comprising: 

a semiconductor layer structure 10; 

a source electrode S and a drain electrode D that are so formed on said 
semiconductor layer structure 10 as to be separated from each other, 
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a gate electrode G formed between said source electrode S and said drain 
electrode D; and 

an insulating film 14 formed on said semiconductor layer structure 10, 

wherein said gate electrode G has a field plate portion that projects towards said 

drain electrode D in the form of an eave and that is formed on said insulating film 14; 

and 

wherein a thickness of a portion of said insulating film 14 lying between said field 
plate portion and said semiconductor layer structure 10 gradually increases from said 
gate electrode G toward said drain electrode D. 



Shirai does not state that semiconductor structure is a III group nitride 
semiconductor layer structure including hetero junction. 

Shur et al. teach a III group nitride semiconductor layer structure including hetero 
junction ([0025], lines 6-8 and 15-17; [0033], lines 5-6). 
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It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include the hetero junction III group nitride semiconductor layer 
structure, as taught by Shur et al., in Shirai's device, in order to reduce the resistance 
and provide a higher output power and an excellent noise characteristic. 

As for claim 2, the prior art combined device shows said semiconductor layer 
structure has an AIGaN/GaN hetero structure (Shur: [0025], lines 6-8 and 15-17). 

As for claim 3, the prior art combined device shows a thickness of said portion of 
said insulating film varies stepwise (Shirai: Fig. 1). 

As for claim 6, the prior art combined device shows said insulating film is a Si0 2 
film or a SiN film (Shur: [0029], lines 8-9). 

As for claim 7, the prior art combined device shows said insulating film is a 
laminated layer of a Si0 2 film and a SiN film (Shur: [0029], lines 8-9). 

As for claim 8, the prior art combined device shows a drain field plate electrode 
D2 connected to said drain electrode D is arranged on said insulating film 14 between 
said gate electrode G and said drain electrode D (Shirai: Fig. 1). 

As for claim 9, Shirai and Shur et al. disclosed substantially the entire claimed 
invention, as applied to claims 1 and 4 above, except the size of said field plate portion 
does not exceed 70% of an interval between said gate electrode and said drain 
electrode. 
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It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to include the size of said field plate portion does not exceed 
70% of an interval between said gate electrode and said drain electrode, in order to 
optimize the performance of the device. Furthermore, it has been held that discovering 
an optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Furthermore, it has been held in that the applicant must show that a particular 
range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). Note that the law is replete with cases in which when the 
mere difference between the claimed invention and the prior art is some dimensional 
limitation or other variable within the claims, patentability cannot be found. The instant 
disclosure does not set forth evidence ascribing unexpected results due to the claimed 
dimensions. See Gardner v. TEC Systems, Inc., 725 F.2d 1338 (Fed. Cir. 1984), which 
held that the dimensional limitations failed to point out a feature which performed and 
operated any differently from the prior art. 

As for claims 12 and 14, Shirai and Shur et al. disclosed substantially the entire 
claimed invention, as applied to claim 1 above, except the entire size of said field plate 
portion that extends to said drain electrode is 0.5 urn or more and preferably 0.7 urn or 
more. 
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It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to include the entire size of said field plate portion that extends 
to said drain electrode is 0.5 urn or more and preferably 0.7 urn or more, in order to 
optimize the performance of the device. Furthermore, it has been held that discovering 
an optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Furthermore, it has been held in that the applicant must show that a particular 
range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). Note that the law is replete with cases in which when the 
mere difference between the claimed invention and the prior art is some dimensional 
limitation or other variable within the claims, patentability cannot be found. The instant 
disclosure does not set forth evidence ascribing unexpected results due to the claimed 
dimensions. See Gardner v. TEC Systems, Inc., 725 F.2d 1338 (Fed. Cir. 1984), which 
held that the dimensional limitations failed to point out a feature which performed and 
operated any differently from the prior art. 

10. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shirai 
(5,422,505) and Shur et al. (2005/0087752), as applied to claim 1 above, in view of 
Martinez et al. (2003/0235974). 

Shirai and Shur et al. disclosed substantially the entire claimed invention, as 
applied to claim 1 above, except said insulating film is a SiON film. 
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Martinez et al. teach the insulating film 38 is a SiON film ([0017], line 1). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include the SiON insulating layer, as taught by Martinez et al., in 
Shirai and Shur et al.'s device, in order in order to reduce parasitic capacitances and 
thus increase the device performance and reduce the power consumption of the device. 

1 1 . Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shirai 
(5,422,505) and Shur et al. (2005/0087752), as applied to claim 1 above, in view of 
Riccobene (6,229,184). 

Shirai and Shur et al. disclosed substantially the entire claimed invention, as 
applied to claim 1 above, except a thickness of said field plate portion gradually 
decreases from said gate electrode toward said drain electrode. 

Riccobene teaches a thickness of said field plate portion gradually decreases 
from said gate electrode toward said drain electrode (Fig. 1). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include a thickness of said field plate portion gradually 
decreases from said gate electrode toward said drain electrode, as taught by Riccoben 
in Shirai and Shur et al.'s device, in order to reduce capacitance and increase circuit 
speed. 

Response to Arguments 

12. Applicant's arguments with respect to claims 1 -1 3 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

1 3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MEIYA LI whose telephone number is (571)270-1572. 
The examiner can normally be reached on Monday-Friday 7:30AM-5:00PM Eastern 
Standard Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on (571) 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M. U 

Examiner, Art Unit 2811 
6/16/2008 



/Oh Nadav/ 

Primary Examiner, Art Unit 281 1 



